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© A sealing strip for sealing between a flange (22) 
defining a door opening, such as in a motor vehicle 
body, and the door (24) of the opening, comprises a 
channel-shaped gripping part (12) for gripping the 
flange (22) and supporting a hollow tubular sealing 
part (14), preferably made of sponge rubber. The 
latter is partially compressed between the flange (22) 
and the closing door (24) so as to provide a barrier 
seal against ingress of moisture and draught. In 
order to provide improved blocking of acoustic en- 
ergy, so as to reduce the amount of exterior noise 
(road noise, aerodynamic noise) transmitted into the 
interior of the vehicle, the sealing part (14) also 
carries an acoustic screen (30) which is made of 
material having increased acoustic energy attenuat- 
ing properties as compared with the sponge rubber 
of the sealing part (14). The acoustic screen (30) 
carries notches (32) to increase its flexibility, and is 
positioned substantially clear of the door (24) and 
the bodywork (23) adjacent the frame, so as to 
minimise any increased effort required for closing 
the door and to maximise its acoustic energy bloc- 
king action. 
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The invention relates to sealing strips. An ex- 
ample of the invention, to be described in detail 
below, is a sealing strip for sealing around a closa- 
ble opening in a vehicle body. 

According to the invention, there is provided a 
sealing strip for sealing around at least part of the 
frame of an opening closable by a closure mem- 
ber, comprising, in combination, compressible ma- 
terial positioned to be compressed between the 
frame and the closing closure member to provide a 
barrier seal and additional material, the additional 
material having a higher acoustic impedance than 
that of the compressible material and being so 
positioned in relation to the compressible material 
as to attenuate acoustic wave energy tending to 
pass between the frame and the closed closure 
member. 

According to the invention, there is also pro- 
vided a sealing strip for sealing around the frame 
of an opening closable by a closure member, com- 
prising a channel-shaped gripping part for mount- 
ing the strip on the frame and which carries a 
closed and hollow sealing part having a wall made 
of soft compressible rubber which is positioned by 
the gripping part so as to be compressed and 
partially collapsed by the closing closure member 
and between that member and the frame so as to 
provide a physical barrier between the closure 
member and the frame, the sealing part carrying 
additional material of higher acoustic impedance 
than that of the soft rubber and being positioned 
substantially clear of the closed closure member 
and the frame and so as to attenuate the wave 
energy tending to pass between the frame and the 
closed closure member. 

According to the invention, there is further pro- 
vided a sealing strip for sealing around at least part 
of the frame of an opening closable by a closure 
member, comprising compressible material posi- 
tioned to be compressed between the frame and 
the closing closure member to provide a barrier 
therebetween, the compressible material support- 
ing additional material of higher acoustic imped- 
ance than that of the compressible material, the 
mass of the additional material and the rigidity with 
which it is supported being such that the resonant 
frequency with which it vibrates is less than a 
frequency band of acoustic energy to be attenu- 
ated, whereby the additional material tends to 
vibrate in opposition to, and thus attenuates, acous- 
tic energy within that frequency band. 

Sealing strips embodying the invention will now 
be described by way of example only, with refer- 
ence to the accompanying drawings in which: 

Figure 1 is a perspective view of a known form 

of sealing strip; 

Figure 2 is a cross-section through the sealing 
strip of Figure 1, but showing it mounted on a 
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bodywork flange surrounding a door opening in 
a vehicle body; 

Figure 3 corresponds to Figure 2 but shows the 
configuration which the sealing strip adopts 
5 when the door closes in the opening; 

Figure 4 is a cross-section corresponding to 
Figure 2 but showing a sealing strip embodying 
the invention; 

Figure 5 corresponds to Figure 4 but shows the 
70 configuration which the sealing strip adopts 
when the door closes into the opening; 
Figures 6 and 7 correspond respectively to Fig- 
ures 4 and 5 but show a different form of 
sealing strip embodying the invention; 
75 Figures 8 and 9 correspond to Figures 4 and 5 
but show a further form of sealing strip embody- 
ing the invention; and 

Figure 10 corresponds to Figure 4 and shows 
yet a further form of sealing strip embodying the 

20 invention. 

In all the Figures, corresponding parts are in- 
dicated by the same reference numerals. 

The sealing strip of Figures 1,2 and 3 com- 
prises a longitudinally extending channel-shaped 

25 gripping part 12 on one outside wall of which is 
mounted a co-extending tubular sealing part 14. 
The gripping part 12 comprises extruded material, 
such as plastics or rubber material 16, in which is 
embedded a reinforcing core or carrier 18. The 

30 carrier 18 may take any suitable form. It may be 
made of metal which may be apertured at intervals 
along its length. In one form, the carrier comprises 
U-shaped elements arranged side by side along 
the length of the carrier to define a channel and 

35 either completely disconnected from each other or 
connected together by short integral connecting 
links. Instead, wire looped to and fro around the 
channel and along its length can be used. How- 
ever, other forms of carrier construction are possi- 

40 ble. 

The gripping part 12 is preferably produced by 
a cross-head extrusion process. 

The sealing part 14 is preferably made of soft 
rubber, such as sponge or cellular rubber. The 
45 sealing part 14 may again be made by an extrusion 
process. It may be made separately from the grip- 
ping part, and then adhesively attached to the 
gripping part in a separate operation. Instead, how- 
ever, the whole sealing strip may be made by 
so simultaneous extrusion. 

The extruded material 16 of the gripping part 
12 is preferably extruded with integral gripping lips 
20 mounted on the inside facing walls of the chan- 
nel. The extrusion process may be arranged so 
55 that the material of these gripping lips is softer than 
the remainder of the extruded material 18. 

In use, the sealing strip is mounted around the 
frame of a door or other closable opening in a 

2 
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motor vehicle body by fitting the gripping part 12 
onto the flange 22 (Figure 2) which extends around 
the opening and is formed where the inner and 
outer panels of the bodywork are brought together 
at the opening and welded. The configuration of the 
gripping part is such that it tightly grips the flange 
22, this gripping action being assisted by the lips 
20. In this way, therefore, the gripping part 12 
supports the sealing part 14 so that the latter runs 
around the periphery of the opening and faces 
towards the door 24 or other closure member for 
the opening. 

Figure 3 shows how the closing door 24 par- 
tially compresses the sealing part 14 to provide an 
effective seal around the opening against draught 
and water or moisture. 

Figure 4 corresponds to Figure 2 but shows 
one of the sealing strips embodying the invention. 

The sealing strip of Figures 4 and 5 differs 
from the sealing strip of Figures 1 to 3 in that at 
least part of the wall of its sealing part 14 is 
covered with or replaced by material 30 which is 
selected and constructed to form an acoustic 
screen. The normal material of the sealing part 14 
(sponge or cellular rubber), although providing ex- 
cellent sealing properties against ingress of 
draught, water or moisture, provides poor acoustic 
screening properties. Therefore, a sealing strip of 
the form shown in Figures 1 to 3 provides poor 
attenuation of external noise (such as road noise or 
aerodynamic noise), and thus provides low resis- 
tance to the transmission of such exterior noise into 
the interior of the vehicle. 

When an acoustic wave strikes the elastic ma- 
terial of the sealing part 14, part of the acoustic 
energy passes through the wall, another part is 
reflected and some is absorbed. The amount of 
energy passing through the wall and the amount 
reflected respectively depend on the acoustic im- 
pedance of the wail, that is, on its mass and 
rigidity. The greater the mass of the wall and its 
rigidity, the greater will be its acoustic impedance 
and, consequently, the lower will be the wave en- 
ergy passing through the wall. In the case of the 
sealing strip shown in Figures 1 to 3, the material 
of the sealing part has a very low acoustic imped- 
ance and a significant part of the acoustic energy 
thus passes through the sealing part into the inte- 
rior of the vehicle. 

In the case of the sealing strip shown in Fig- 
ures 4 and 5, however, the amount of acoustic 
energy passing through the sealing part 14 when 
the door is closed (Figure 5) is greatly reduced by 
the acoustic screen 30. The acoustic screen com- 
prises material of high acoustic impedance, for 
example a thermoplastic material or a compact 
elastomer. 



Because of the type of material from which it is 
constructed, the acoustic screen 30 will tend to 
decrease the flexibility of the sealing part 14, thus 
tending to increase the effort require for closing the 
5 door. Therefore, the acoustic screen 30 is posi- 
tioned on the sealing part 14 so as to minimise its 
effect on the latter's compressibility. As shown in 
Figure 5, it is positioned on the sealing part so that, 
when the door 24 is closed, the acoustic screen 30 
to is neither in contact with the door nor with the 
bodywork 23 adjacent the opening. 

Advantageously, the acoustic screen 30 is 
formed with longitudinal notches 32 which facilitate 
deformation of the acoustic screen when the seal- 
75 ing part 14 is deformed by the closing door (see 
Fig. 5), thus offsetting the decreased flexibility of 
the acoustic screen material. 

The acoustic screen 30 can be secured to the 
material of the sealing part 14 by adhesive. Prefer- 
20 ably, though, it is formed by co-extrusion with the 
remainder of the material of the sealing part. The 
acoustic screen 30 may be formed as a layer on 
the outside of the sealing part whose cross section 
is otherwise unaffected. Instead, the thickness of 
25 the wall of the main material of the sealing part 
may be locally reduced in the region of the acous- 
tic screen 30 or may be completely replaced in 
that region by the acoustic screen. 

In the sealing strip of Figures 4 and 5, the 
30 acoustic screen 30 is of course visible and it must 
therefore present an aesthetic appearance. 

Figures 6 and 7 correspond to Figures 4 and 5 
but show an arrangement in which the acoustic 
screen 30 is provided on the inside of the hollow 
35 sealing part 14 instead of on its outside. The con- 
struction and operation is otherwise the same. In 
this case, the acoustic screen has to be formed by 
co-extrusion with the remainder of the sealing part 
14. 

40 Although Figures 4 to 7 show the use of a 

sealing part 14 of hollow configuration, the sealing 
part may in certain circumstances take the form of 
a lip. In such a case, the acoustic screen 30 may 
be provided in the same way as described. 

45 Figures 8 and 9 show another form in which 

the sealing part 14 is provided with a dividing wall 
34. Part or ail of this wall is constituted by the 
acoustic screen 30. The construction and operation 
is otherwise the same as for the other examples 

so shown in Figures 4 to 7. Again, the acoustic screen 
of the strip of Figures 8 and 9 can only be pro- 
duced by co-extrusion. 

The sealing strip shown in Figure 10 is similar 
to that shown in Figures 8 and 9, except that the 

55 mass of the acoustic screen 30 is selected so as to 
increase the acoustic screening effect. 

Thus, if m is the mass of the acoustic screen 
30 and k is the rigidity of the wall extending across 
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the interior of the sealing part 14, the assembly 
comprising the acoustic screen and this wall will 
have a resonant frequency f, where 

/=jl yr 

2k m 

Therefore, incident acoustic wave energy at the 
frequency f will cause the acoustic screen and its 
supporting wall to resonate at this frequency. How- 
ever, incident acoustic wave energy at frequencies 
above f will cause the acoustic screen and the wall 
to vibrate in opposition to the incident energy. The 
acoustic impedance and thus the acoustic screen- 
ing effect will be increased or reinforced. The 
amount of acoustic energy reflected by the acous- 
tic screen will be increased by the resultant vibra- 
tion of the mass m. 

Therefore, by selecting the mass m and the 
rigidity k in dependence on the primary frequency 
band of the acoustic energy to be attenuated, the 
attenuation effect can be considerably increased. 
The resonant frequency should be low relative to 
the passband of the human ear (which is from 
about 20 Hz to about 20 kHz). A value for the 
resonant frequency of about 30 to 50 Hz may be 
used, for example. 

It is necessary, though, to ensure that the mass 
m is not increased to such an extent that the 
resultant volume of the acoustic screen 30 causes 
the latter to come into contact with the internal wall 
of the sealing part 14 at maximum deformation. 
The optimum geometry for the acoustic screen 30 
can be obtained by computer-aided design. 

Claims 

1- A sealing strip for sealing around at least part 
of the frame of an opening closable by a 
closure member, comprising compressible ma- 
terial (14) positioned to be compressed be- 
tween the frame (22) and the closing closure 
member (24) to provide a barrier seal, and 
characterised by additional material (30) having 
a higher acoustic impedance than that of the 
compressible material (14) and being so posi- 
tioned in relation to the compressible material 
(14) as to attenuate acoustic wave energy ten- 
ding to pass between the frame (22) and the 
closed closure member (14). 

2. A sealing strip according to claim 1, charac- 
terised in that the additional material (30) is 
positioned so as to minimise its effect on the 
compressibility of the compressible material 
(14). 



3. A sealing strip according to claim 1, charac- 
terised in that the additional material (30) is 
connected to the compressible material (14) 
and is provided with longitudinally extending 

5 notches (32) to increase its flexibility in re- 

sponse to compression of the compressible 
material (14). 

4. A strip according to any preceding claim, 
io characterised in that the compressible material 

is in the form of a hollow tube (14) which is 
partially collapsed by compression by the clos- 
ing closure member (24), and in that the addi- 
tional material (30) is mounted on a part of the 
75 wall of the tube (14) which is substantially clear 

of both the closing closure (24) member and 
the frame (22). 

5. A strip according to claim 4, characterised in 
20 that the additional material (30) is positioned 

on the outside of the wall of the tube (14). 

6. A strip according to claim 4. characterised in 
that the additional material (30) is positioned 

25 on the inside of the wall of the tube (14). 

7. A strip according to any one of claims 1 to 3, 
characterised in that the compressible material 
is in the form of a hollow tube (14) which is 

30 positioned to be partially collapsed by the 

closing closure member (24), the tube having 
an internal partition wall which carries or is 
partially formed by the additional material (30). 

35 8. A strip according to any preceding claim, 
characterised in that the compressible material 
(14) and the additional material (30) are pro- 
duced by co-extrusion. 

40 9. A strip according to any preceding claim, 
characterised in that the mass of the additional 
material (30) and the rigidity with which it is 
supported are so selected in relation to the 
frequency of the acoustic wave energy to be 

45 attenuated as to provide dynamic attenuation 

of the acoustic energy. 

10. A strip according to any preceding claim, 
characterised in that it is mounted on a chan- 

50 nel-shaped gripping part (12) adapted to en- 

gage the frame (22). 

11. A strip according to any preceding claim, 
characterised in that the compressible material 

55 (30) is soft rubber, such as sponge rubber. 

12. A strip according to claim 11, characterised in 
that the additional material (30) is a thermo- 
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plastic material or a compact elastomer. 
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Fig. 3. 




Fig A. 
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